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Synthesis and electrochemical properties of
LiMn,O4/Li,TisO, composite
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Abstract: LiMn,0,/Li,TisO;, composite was synthesized by in-situ composite technique using LiMn,Oy,, lithium acetate,
tetrabutyl titanate as starting materials and was characterized by various electrochemical methods in combination with
X-ray diffractometry (XRD), infrared (IR) spectroscopy and scanning electron microscopy (SEM). The results show that
the amorphous Li TisOy; is coated on the surface of crystalline LiMn,0, to form the LiMn,0,/Li;TisO1, composite. The
structure of LiMn,0O, does not change due to introduction of LisTisO;, Coated with LisTisO;,, the rate capability and
high temperature cyclability of LiMn,0O, are improved greatly. At room temperature, the discharge capacity of
LiMn,0,/Li4TisO,, composite is more than 108.4 mA-h/g and the capacity loss per cycle is only 0.053% after cycling 20
times at 2.0C. While at 55 C, the discharge capacity of LiMn,0,/Li4TisO;, composite is more than 109.9 mA-h/g and the
capacity loss per cycle is only 0.036% after cycling 60 times at 1.0C.
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Fig.1 XRD patterns of LiMn,0y(a) and LiMn,0,/Li;TisO,(b)
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Fig.2 1R spectra of LiMn,04(a) and LiMn,04/Li4TisO,(b)
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Fig.3 SEM images of LiMn,04(a) and LiMn,04/Li4TisO,(b)
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Fig.4 Initial discharge capacity of LiMn,0O4(a) and

LiMn,04/LisTisO,(b) at 0.1C
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Fig.5 Cycling performances of LiMn,O4(a), LiMn,O4/
Li4Tis015(b) and mixture of LiMn,0y4 and LiyTisOy; at 0.1C
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Table 1 Comparison of cycling performance for LiMn,0,/Li,TisO;, composite, LiMn,0, and mixture of LiMn,04and Li,TisO; at

various current rates

20th discharge

Sample Charge-discharge rate  1st discharge capacity/(mA-h-g ') capacity/(mA-h-g ') Capacity loss/%
0.1C 119.3 118.9 0.017
0.2C 118.8 118.3 0.019
LiMn,0,4/Li4TisOy, 0.5C 117.1 116.6 0.022
1.0C 114.3 113.6 0.031
2.0C 109.6 108.4 0.053
0.1C 122.2 121.3 0.037
0.2C 120.8 119.8 0.043
LiMn,0, 0.5C 118.9 117.6 0.055
1.0C 115.5 113.9 0.074
2.0C 110.7 108.3 0.108
0.1C 119.5 118.6 0.036
0.2C 118.9 117.9 0.041
LiMn,04+Li4TisO4, 0.5C 116.8 115.6 0.052
1.0C 115.1 113.5 0.069
2.0C 108.9 106.9 0.094
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